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A. lllltroduction 

1. BACKGROUND 

Section 1 
Sampling Protocols 

A bioremediation treatability/feasibility study of the Reilly Superfund Site, St. 

Louis Park, MN has been carried out by the University of Minnesota under contract 

with the Minnesota Pollution Control Agency. This 80-acre tract was impacted by 

coal tar distillates (creosote) used for wood treating operations. Infiltration of 

chemicals have contaminated groundwaters and soils. 

2. SITEDESCRIPTION 

The Reilly Site is an 80-acre tract on which coal tar distillation and wood treatment 

operations were carried out for many years. The resulting contamination of soils, 

groundwater, and water wells have been documented elsewhere 1. In early 1991, 

the status of the site was reviewed by staff from MPCA, MDNR, and U of M, with 

a view to assessing the feasibility of accelerating cleanup by insitu bioremediation . 

Major findings are summarized below. 

Groundwater in the general area of the site has become contaminated as a result of 

releases of chemicals from a variety of activities . 

a. The swampy area south of the site is believed to have received discharges of 

wastewater and surface runoff contaminated with coal tar constituents that 

resulted in infiltration and groundwater mounding. This may have led to 

introduction of contaminated water into the drift aquifer, and also contaminated 

the peaty soil which underlies the swamp. Evidence of severely contaminated 

peat from this area was noted during early exploratory soil borings just north of 

Highway 7. Although the extent of this particular contamination problem was 

!Justin Blum's Report. Bioremediation of Creosote Contaminated Soil-Aquifer at St. Louis Park, 
Minnesota . 
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not defined, it is quite possible that it serves as a continuous source of 

groundwater pollution . 

b. Historical records suggest that drips, leaks, and spills on the site contaminated 

the surfacial soil on large areas of the site. The exact extent and distribution are 

not precisely defined. One of the earliest remedial actions on the site was aimed 

at moving some of the more severely contaminated soil and mounding it in an 

area on the southwestern side of the site. The mounded area therefore consists 

of a nonhomogeneous mixture of soils and debris that was skimmed from 

various parts of the site. 

c. A large plug of coal tar of unknown origin was found in the water supply well 

used by Reilly (W23 identified in reference #1 in footnote). Materials from this 

source are believed to b~ the cause of contamination of the Prairie du Chien

Jordan and the Ironton-Galesville aquifers. The plug of material has been 

removed but it is likely that there was concurrent contamination of adjacent soils 

which are now acting as sources of groundwater contamination. 

The site and surrounding area is being pumped by source and gradient control 

wells. Pumped water is treated for discharge to municipal sewers. Pumping wells 

are located near the leading edge of the plume and are designed to control the spread 

of contaminated groundwater. The pumped water removes only small amount of 

source material and it is not known how long pumping will be required in the 

future. 

Conclusions: there appears to be several source areas from which organic chemicals 

are leaching into the groundwater. The present pumping program is designed to 

control the spread of pollutants. 

On-going pump and treat operations are not viewed as ecologically or economically 

sound long term solutions. All parties agreed that programs to eliminate polluting 

materials at the source to speed up the cleanup process and more importantly to 

minimize potential leakage of pollutants into interconnected aquifers are needed. In 

this connection, a study was proposed to examine whether source materials can be 

eliminated by onsite and/or insitu bioremediation . 
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Insitu bioremediation of source materials would have several advantages. It would 

mineralize organic pollutants, reduce/eliminate need for discharging groundwater to 

sewers, eliminate leakage of pollutants into interconnected aquifers, and eliminate a 

potential threat to regional groundwater systems. 

3. BIOREMEDIATIONTHEORY 

Bioremediation has been used effectively in a variety of situations ranging from 

surface sediments and near surface soils to deep aquifers materials. The underlying 

features are the same, namely. 

a. Soils and sediments usually contain a natural diversity of microorganisms 

capable of biodegrading a broad range of organic chemicals. 

b. Direct contact between pollutants and microbes is essential; it can be achieved 

by a combination of transport of cells and/or pollutants. 

c. Minimal concentrations of nutrients must be available to support biological 

oxidation. 

d. Aerobic biodegradation requires the presence of molecular oxygen or alternate 

sources such as hydrogen peroxide or nitrates. 

e. Anaerobic metabolism which does not require oxygen and produces methane as 

byproduct is possible but is not as versatile as aerobic biodegradation . 

It is recognized that the physical state and distribution of the pollutants in the soil 

matrix is an important factor. Pollutants that are present as solutes in the 

groundwater are readily available. By contrast, chemicals that are present as a 

separate phase or sorbed on the surface of soil particles are not directly available for 

transport or biodegradation. Solubilization may be rate-limiting and must be taken 

into consideration in designing bioremediation strategies as discussed below. 

a. Sediments in ponds or basins that contain adsorbed or separate phase pollutants 

can be treated effectively in slurry type systems. Slurrying enhances contact 

between the pollutant and water which increases rates of solubilization. It is also 
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easier to control oxygen and nutrient addition in slurry systems. 

b. Contaminated surface soils can also be treated by slurrying. However, slurrying 

destroys the physical structure of the soil and makes ultimate disposal more 

problematical. 

c. Bioremediation in undisturbed soils (insitu treatment) relies on groundwater 

flow for contacting and for providing nutrients and/or oxygen. Injection of 

acclimated microorganisms with infiltrating water may be used to speed up the 

process. 

d. Bioremediation of pollutants that are held in the vadose zone may require 

control and manipulation of soil moisture content. Water is essential for 

solubilization and uptake of organic chemicals by microorganisms. 

e. When the chemicals are present as a separate phase, either solid or liquid, that 

fills pore spaces, rates of biological oxidation are determined by interfacial 

contact between phases. Solubilization occurs at the interfaces followed by 

biological oxidation. Colonization of the surfaces in the vicinity of the interface 

depends on the toxicity of the chemical and on availability of oxygen and 

nutrients. Information about the physical distribution of pollutant chemicals is 

therefore essential for formulating cleanup strategies. 

f. Oxygen requirements for aerobic biodegradation are directly proportional to the 

concentration of pollutants to be removed. Furthermore, oxygen is likely to be a 

limiting factor because groundwater oxygen concentrations are usually quite 

low. Oxygen can be supplied be recharging soil with reoxygenated water and/or 

addition of alternative sources of oxygen such as hydrogen peroxide or nitrates. 

Air ventilation of soils may be used to inject oxygen into soils. Soil air in the 

vadose zone is a potentially large supply of oxygen depending on rates of air 

exchange. Soil air venting can be used to replenish oxygen. Injection of air or 

oxygen below the water table is a potentially attractive mechanism for 

replenishing oxygen resources. 

4. FOCUSOFTREATABILITY STUDIES 
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An important factor that constrained the scope of this investigation is that funding 

provided by MPCA was linrited to a total of $70,000.00. Furthermore, the project 

duration was limited to two years. Because of these constraints, it was necessary to 

focus and severely limit the scope of the research plan in terms of types and number 

of soil samples that were tested. 

As noted in the Site Description section and the referenced reports, the Reilly Site 

contains a large variety of different soil type ranging from high organic content peat 

to low organic content clay, silt, sand, and gravel. The question offocusing the 

study therefore revolved on finding an appropriate location on the Reilly Site for 

taking representative samples for laboratory studies. Three factors were considered 

in making this choice, namely, (1) reviews of data from previous site investigations 

indicated that coal tar chemicals appeared to be the dominant pollutants in all 

contaminated soils, (2) that previous experience with biodegradation of creosote 

related chemicals showed that the intrinsic metabolic oxidation processes involved 

in biodegradation are not dependent of soil type, and (3), that rates of 

biodegradation are strongly influenced by the soil's physical properties because 

they dominate flow of water and air through the pores and therefore control the 

transport of nutrients, oxygen, and microbes. 

Based on reviews of data from previous site studies and analysis of samples taken 

at four locations on the Reilly Site, a decision was made by MPCA staff to focus 

the study on soils of the mounded area of contaminated soils on the southwest side 

of the site. As indicated above, this mounded materials was known to consists of a 

nonhomogeneous nrixture of severely contaminated soil taken from other parts of 

the site. It was mounded as a temporary storage area awaiting future 

destruction/disposal. 

All subsequent soil samples were taken from the mounded site and analyzed to 

measure concentrations of coal tar related chemicals and to measure rates of 

solubilization and biodegradation in batch reactor tests and continuous flow column 

microcosms representing both minimally disturbed soils as well as columns loaded 

with well mixed soil samples . 

B. Overall Objectives 
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A study of contaminated soils from the Reilly Superfund Site was undertaken to assess 

the feasibility of using insitu biodegradation technology to clean up the site and prevent 

further contamination of ground waters. Insitu biodegradation is seen to be particularly 

appropriate for this site because coal tar chemicals are known to be biodegradable. 

However, it was deemed essential to carry out site specific laboratory studies because 

this site has impacted major aquifers that have been used as water supplies for a large 

populated area . 

The studies were aimed at: 

1. obtaining quantitative descriptions of the chemical composition and physical 

distribution of pollutants. 

2. demonstrating biodegradability of the organic pollutants and developing quantitative 

descriptions of rates of biodegradation . 

3. assessing the effects oflimited availability of oxygen and nutrients and the potential 

advantages of supplementation of nutrients and oxygen. 

4. correlating and interpreting the results in terms of engineering design concepts . 

Specific objectives were designed: 

1. To characterize the flow and transport of water, oxygen, and chemicals through 

representative, minimally disturbed, soil samples from various depth profiles in 

order to gain insight on insitu transport properties. 

2. To obtain quantitative descriptions ofthe spatial distribution and chemical 

composition of chemicals. This data is needed to determine whether pollutants are 

present as a separate non aqueous phase liquid (NAPL), or as a separate non

homogeneously distributed solid phase, or as essentially uniformly dispersed 

adsorbed chemicals on the surface of sand grains. This information is essential for 

quantitative descriptions of rates of solubilization and their availability for 

biodegradation . 

6 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

3. To measure biodegradation rates of specifically identified pollutants; this 

information is needed to answer the questions: (a) are the pollutants completely 

biodegraded and/or are intermediates released? (b) is biodegradation inherently 

limited due to lack of nutrients, oxygen, or capable organisms? (c) is 

biodegradation limited by soil matrix effects that control accessibility and transport 

of organic pollutants and/or microorganisms? (d) does biodegradation require the 

presence of cometabolites to initiate biodegradation? 

Anticipating that more rapid cleanup of soils can be achieved by slurrying the soil in 

water, MPCA staff also requested that data using this approach. However there was 

general agreement that the primary objective was to carry out column and 

microcosm tests to measure insitu treatment . 

4. To assess the need for controlling pH, supplementing nutrients, oxygen and/or 

acclimated microbial cells to determine whether biodegradation rates can be 

increased significantly by supplementation . 

5. The ultimate goal of this study was to develop quantitative descriptions of the 

interrelated effects of groundwater flow, solubilization, adsorption-desorption, 

transport, and biodegradation of organics that can be incorporated into models for 

use in engineering design studies of insitu bioremediation scenarios of the Reilly 

Site. The initial phase of the modeling study was based on using available 

mathematical models to correlate the column and microcosm data. However, as it 

became evident that the available models were inadequate for describing laboratory 

test results, new models had to be developed. Specifically, the new models were 

needed to incorporate the effects of changes in the spatial and temporal distributions 

of active cells, oxygen, and soluble chemicals on rates of removal. Furthermore, 

the new model had to incorporate the effects of solubilization of pollutants as a very 

critical step in cleanup of aquifers . 

C. Sampling Protocols 

This part of the report presents the results of the Reilly Site study concerned with 

characterizing the distribution of organic chemicals. It details the procedures used for 

obtaining soil samples and the analytical protocols employed for measuring the 
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composition and concentrations of organic pollutants associated with the soils. 

1. SUBOBJECfiVES AND APPROACHES 

The purpose of this part of the study was to develop quantitative descriptions of the 

composition and distribution of chemicals that are present. This information was 

needed for studies of insitu remediation strategies for removing creosote related 

chemicals. Specific compound identifications have focused on polynuclear aromatic 

hydrocarbons (PAH) because they are major constituents of creosote impacted 

subsurface environments, they are only slightly water soluble and therefore more 

difficult to remove, and some of the PAH's pose health risks. Non-specific 

measurements of organics were also carried out. They include measurements of 

total organic carbon by combustion and RD-GC measurements of the organis 

extracted by nonpolar solvents. Because creosote contamination is a very common 

problem, the study has stressed development of innovative protocols that may have 

applications at other sites . 

2. SITE SAMPLING PROTOCOLS 

The study has focused on the area referred to as the mounded area which was 

created as a temporary storage site for contaminated soils and was covered with top 

soil pending decisions regarding ultimate disposal. Because of the 

nonhomogeneous nature of the site a series of borings were carried out to obtain 

soil samples for testing. 

Exploratory site sampling was carried out on October 9, 1991 with MPCA 's drill 

rig. The purpose was to investigate the nature of the subsurface materials at various 

locations including the mounded area and the flat area between the mound and the 

pond. This type of information was necessary to establish procedures for obtaining 

representative materials and to develop protocols for taking minimally disturbed soil 

samples for laboratory testing. The result of this test work, including chemical 

analyses of the soil samples has been summarized in Section l Appendix (memo by 

L. Thai, 10/30/91. entitled Reilly Site Sampling). 

Development of protocols for obtaining minimally disturbed samples of 

contaminated soils for testing in the laboratory turned out to be a critical initial 
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objective of this research program. Testing of minimally disturbed soils is deemed 

essential for defining rate data needed to assess the feasibility of insitu cleanup of 

contaminated aquifers. For this reason, a program for taking cores of aquifer 

materials by drilling with split spoon samplers with stainless steel inserts and 

adapting the filled tubes for column studies was undertaken. Needless to say, the 

procedures could have application at other sites. Construction and operating 

procedures of Split Spoon Insert Columns (SSIC) are described in a subsequent 

section . 

3. REILLY SITE SAMPUNG, DECEMBER 11, 1991 

The purpose of the drilling excursion on December 11, 1991, was to obtain core 

samples and grab samples of soils from various locations on the mounded site at 

different depths. The core samples were designed for testing in the laboratory as 

column microcosms to obtain data on hydrogeological behavior of the soils as well 

as the chemical (e.g. types and quantities of contaminants, and their 

biodegradability) characteristics of the soil to help determine the feasibility of insitu 

biodegradation as a remedial action. 

From the information obtained during the exploratory sampling in October, sites 

were chosen to be investigated further. The drilling was done by WTD 

Environmental Drilling of Minneapolis, Minnesota. 

Locations of all the drill sites are shown on Map#1 in Section 1 Appendix, which 

also shows the locations at which soil cores were taken on December 11, 1991. 

Figure 1.1 illustrates the sample gathering protocol for Drill Site #1 which is one of 

three borings carried out December 11, 1991. A seven inch flight augur was used to 

initiate drilling. Minimally disturbed soil cores were taken in the form of two feet 

long, 2.5 inch diameter, stainless steel, split spoon inserts at the depths indicated . 

· In addition, grab samples of soil were taken at the locations indicated when the bore 

hole was widened between split spoon sampling takes. 

Two Shelby tube samples were taken near the surface. But use of Shelby tubes was 

discontinued because the tubes were so severely damaged. Depth locations of the 

split spoon core samples and the grab samples are identified in Figure l.l. It can be 
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seen that the split spoon sampling cores can be used to obtain an essentially 

complete vertical soil profile for laboratory testing. Test results on the grab samples 

and cores are presented in subsequent sections . 

Additional information about the samplings at boring sites# 1 and #2 are discussed 

below. 

a. Boring #1: 

The top 12 inches of soil was removed by shovel. 

Shelby tube core samples were collected from the 1-foot to 3-foot, and 3-foot to 

4-foot depths . 

From 4-foot to 12-foot depth, split spoon core samples were collected every 

two feet. 

From 14-foot to 20-foot depth, split spoon samples were collected every four 

feet. 

The split spoon sampler yielded only water from 20- to 30-foot depth . 

The last split spoon sample was obtained from 30- to 32-foot depth. 

Grab samples were collected at 3,4,6,8,10,13,14,18.24. and 31.5 feet. 

Shelby core samples were collected with 36-inch long Shelby tubes; and split 

spoon samples were collected with 3-inch diameter, 24-inch long split spoons 

with liners. Each split spoon core sample was capped at the ends by plastic 

covers and weighed. The weight was recorded on each tube along with the site 

name and depth. Grab samples were collected from the materials brought up by 

the frill after the drill was stopped at different depths. These samples were 

stored in 8-ounce glass containers with aluminum foil-lined screw caps which 

were labeled with the site name and depth. All samples (Shelby tube, split 

spoon, grab samples) were transported to the laboratory and stored in a constant 

temperature room set at 4°C. 

b. Boring #2: 

The second drill site was approximately 15 feet west of the first site. the drilling 

and sampling went as follows: 
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Split spoon samples were collected every four feet starting at the !-foot depth 

(i.e. 1- to 3-foot depth, 5- to 7-foot depth, and so forth) and ending at the 25-

foot depth . 

Grab samples were collected at 5,9,13,15,23,25, and 30 feet. 

The samples were treated as at the first drill site (i.e. labeling, weighing. and 

storing) . 

Water samples were also collected at these two drill sites. At both sites, the 

drainage was collected with a bailer after the drilling and soil sampling were 

completed. (The first bailer full of water was considered the drainage). At Site 

#I, the water samples were obtained from a depth of 25.6 feet. Besides the first 

bailer, the 5th and 24th bailers were also collected at Site #1. At Site #2, the 

first and tenth bailers, obtained from a depth of 30 feet, were collected as 

samples. The water samples were put into glass containers and these containers 

were stored in the 4°C constant temperature room with the soil samples . 

After boring and sampling were completed, the excavated holes at both Site# I 

and Site #2 were refilled with cuttings mixed with bentonite. 

Borings were also made at Site #3 and #4. The samples from these sites were 

not used or analyzed. Several of the samples contained only gravel which 

prevented the filling of the cores. This was taken as an indication that the 

samples were not representative. 

4. SPATIAL IDENTIFICATION OF SOIL SAMPLES TAKEN WITH SPLIT 
SPOON SAMPLER CORES AND CORRESPONDING GRAB SAMPLES 

Dimensions of the split spoon samples are listed below along with a diagram of the 

dimensions of the flight auger that was used to widen the bore hole after each two 

foot split spoon sample was removed . 

slit spoon sampler 

stainless steel insert 

flight auger 

auger tube 

auger wings 

3 in. I.D. 

2 5/16 in. I.D. 

7 7/g in. I.D. 

4 3/g in. I.D. 

1 3/4 in. I.D. 

II 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

As indicated above, the depth of each core was measured directly from the penetration of 
the frill stem. However, the depth location of the grab samples were adjusted to reflect the 
origin of the material that was brought up by the flight auger using the approach outlined 
below. 

Let VT =total volume of bore hole when auger was used to widen the 3-inch holes 

left by split spoon coring 

(where hi= distance cored in feet) 

Actual soil volume removed by coring is less because 2 5;16 core was previously 

removed. 

Let VD represents the volume of soil that has been cored due to widening of the 

original 3-inch bore holes . 

Let V S =volume of soil discharged at surface by the wings; it is assumed that some 

of the soil that is loosened by boring enters into the auger tube itself and is therefore 

not discharged at the surface, but is ultimately removed when the auger is removed 

from the hole. It is not clear how much soil was stored in the core as it penetrated 

the previous 3-inch hole. For this project (by hindsight) it was assumed that: 

( 7)2 (3)2 
lt 78 h, lt 48 h; 

Vs=Vo- 4(144) - 4(144) 

For future work, it is recommended that the soil volume that is captured in the flight 

auger core be measured in order to determine the amount of soil removed in order to 

more precisely determine the precise origin/location of the soil that is discharged at 

the surface. This may be important if the origin/location of the surface spoils that 

arrive at the surface are to be correlated with the split spoon sampling cores . 
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Section 1 
Figures 

~ Drill Site #1 Dec. 11, 19y 
,--.., Surface 

1 2 inches of top soil removed 8 Sholby .... - '"""''~' 
3ft. Eiiid Shelby tube - par1ially bent 

4ft. Gal ~ 
4-6ft. 

6ft. QJ ~ 
6-8ft. 

s ft. 9 ~ 
8-10ft. 

tl) 
10 ft. ~ ~ ~ 

0. 10-12 ft. 
E tl) 

m ....... I!! en 13 ft. Gal 0 
.0 

Q 
u 

~ 14 ft. 0 14 -16ft . ~ 

18ft. ~ 0 18 -20ft . 

24ft.~ 

.______a _____,/ 

Figure 1.1 Sampling Protocol on 12/11191 for Site #1 of the St. Louis Park 
Reilly Site 
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Section 1 
Appendix 

This appendix summarizes pertinent information about the Exploratory Sampling on 

October 9, 1991 and the planning for the subsequent sampling excursion on December 11, 

1991. 

It includes: 

1. File memorandum dated October 30, 1991 that describes the locations of the borings. 

See MAP #1 as well as observations by the drillers . 

2. A short analysis and interpretation of the data and observations of the sampling on 

October 9, 1991. 
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File Memorandum on Reilly Site Sampling, October 9, 1991 
Using MPCA Drill Rig 

Prepared by Le T. Thai 

October 30, 1991 

The purposes of the predrilling excursion on October 9, 1991, were: (1) to investigate the 

possible presence and extent of debris on Mound Reilly, as the debris, it is does exidt, 

would have to be avoided during future drilling for core samples; and (2) to locate sites 

with high enough levels of contamination for worthwhile drilling of core samples. 

Three sites were chosen during this predrilling trip to be investigated as possible drilling 

sites. the first was on Mound Reilly, the second on the flat area between Mound Reilly and 

the pond, and the third was south of Walker Street and north of Highway 7. The drilling 

was done by an MPCA drill rig with a hollow stem auger. Between drillings at different 

sites, the auger was cleaned with a solution of phosphate detergent and water . 

The first drill site was on Mound Reilly (all drill sites are shown on the accompanying 

rnap.) The depth profile is as follows (see Map #1): 

• The top foot beneath the grass was made up of fine tan clay . 

• The next 7 to 8 feet (i.e. to depth of 8 to 9 feet below ground) consisted of black 

medium to coarse sand . 

• From depth of around 9 to depth of 14 feet, the soil graded into a medium to fine

grained black clay (fill.) 

• Starting at a depth of about 14 feet, there were coarse small stones mixed in with the 

black fill. This mixture extended down to a depth of 16 feet where we encountered 

about 5 feet of coarse to medium grained fill mixed with fine silty clay. 

• Coarse alluvium of pea sized to l-inch diameter stones in fine to medium black sand 

made up the rest of the drill depth. Drilling was stopped at the 29-foot depth where the 

ambient air concentration of volatile organics was .19 ppm . 
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After boring and sampling were completed, the hole (here as at the other two sites, also) 

was filled with cuttings mixed with bentonite . 

At several depths, OVM readings were taken. OVM readings are measures of volatile 

organics concentration in the soil. At this site, volatile organics concentration increased to a 

peak of 84 ppm at a depth of around 8 feet, decreased to 55 ppm at 14 feet, and increased 

again to a maximum reading of 125 ppm around the 29-foot depth where drilling was 

stopped . 

At all three sites, soil samples were taken at several depths. Duplicate samples were taken 

from the material brought up by the auger drills after stopping the auger at certain depths. 

these samples, which were stored in 8-ounce size glass containers with aluminum foil-lined 

screw caps, were transported to the laboratory in an ice chest and then stored in a constant 

temperature room set at 4°C. The samples were labeled according to their respective sites 

and depths. The soil samples will be analyzed for identification of contaminants and these 

analyses will help determine the depths at which core samples will be taken . 

At Site# 1 duplicate soil samples were taken at approximately every 5-foot interval during 

the drilling, starting at the 4-foot depth, and ending at the 29-foot depth. In addition, 

duplicate samples were taken at the 25-foot depth after the auger was pulled out after 

drilling was completed . 

The second drill site is located on the area between Mound Reilly and the pond (see 

accompanying map.) The depth profile is as follows: 

• Dark organic fill made up the first 2 feet (topsoil) . 

• Below the top 2 feet, the soil changed to a tan, medium to coarse-grained sand mixed 

with gravel down to a depth of 19 feet where drilling was stopped . 

As at Site #1, OVM readings were taken at several depths. At this site, however, the 

readings were much lower than at Site #1, with a reading of 0.4 ppm in the top soil, 

increasing to a peak of 2 ppm at the 1 0-foot depth, and leveling out again to l ppm at the 

19-foot depth . 

Duplicate soil samples were taken at depths of 4,9, and 14 feet. Also, samples were taken 
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at the 18-foot depth after the auger was pulled out of the ground after drilling. 

Site #3 is located south of Walker Street, and north of Highway 7. This site, which was 

mainly peat, was highly contaminated. OVM readings were 90 ppm at the 6-foot depth, and 

137 ppm at the 8-foot depth. Duplicate samples were taken at 2.5, 4, and 8 feet. 

As mentioned above, all the soil samples will be analyzed (by Soxhlet extraction and gas 

chromatography) for identification of contaminants. From the drilling, it can be concluded 

there are sites for core samplings, namely, the site south of Walker Street and the site on 

Mound Reilly. The chemical analyses of the samples obtained at these sites will help 

determine at which depths core samples will be taken during the next drilling trip . 
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Analysis and Interpretation of Information from 10/9/91 
Sampling 

As discussed in the 10/30/91 memo ("File Memorandum on Reilly Site Sampling 10/9/91 

by L. Thai) three locations were tested. The first drill site went to a depth of 29 feet. 

Measured PAH concentrations show a pattern of randomly distributed PAH concentrations. 

Highest concentrations occur in the 8-13 foot depth samples . 

Relatively lower concentrations were measured at depths of 24 and 29 feet. This is 

consistent with subsequent drilling-sampling-analysis of the same general area of the site. 

However, the observations recorded in the field show that there were strong odors and 

high concentrations of volatile organics even in the samples at 29 foot depths. OVM 

readings (organic vapor measurement) showed readings of 125 ppm on the spoils brought 

to the surface when the drill was approaching 29 feet. This is the highest value that was 

measured even though the spoils from the 8-13 feet depth contain significantly higher 

concentration ofPAH's. This apparent mismatch between soil PAH measurements in the 

laboratory and OVM field measurements raises questions about the conclusions to be 

drawn. 

In subsequent samplings, using split spoon cores, there was no evidence of high PAH 

concentrations or organic vapors (by smell) at depth approaching 29 feet. This apparent 

discrepancy is troublesome because it raises questions about how far down the 

contaminated soils extend. Do they extend into the water table? Or are the observation from 

the 10/9/91 sampling compromised due to intermixing of soils with more contaminated 

soils from above the nominal sampling point? The latter is beliwved to be a plausible 

explanation. 

The question of whether there is significant soil contamination in the vicinity of the water 

table has important implications for cleanup of the site and the potential for off site migration 

of PAH's into the east flowing groundwater . 
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